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STUDENT OUTLI NE

MAI NTAIN HVMWAWA2 ENG NE LUBRI CATI ON SYSTEM

LEARNI NG OBJECTI VES:

1. Termnal Learning Objective: Gven TM 9-2320-280-20-1&2, and
partial statements, conplete the statenents to describe the procedures
followed to perform organi zati onal mai ntenance on HUWWA2 engi ne

| ubrication system per information contained in the references.
(6.4.1)

2. Enabling Learning Objectives: Gven TM 9-2320-280-20-1&2, and
partial statenents, per information contained in the references,
conplete the statements to describe the procedures followed to:

a. inspect the engine lubrication system (6.4.1a)
b. test the CDR valve, and (6.4.1b)

c. diagnose the cause of malfunctions in the oil pressure
i ndicating system (6.4.1c)

OUTLI NE

1. [INTRODUCTI ON TO THE HVMAWAZ2 ENG NE LUBRI CATI ON SYSTEM

a. The engine lubrication system |l ubricates engi ne conponents,
filters out oil contam nants and cools the engi ne oil

(1) The oil pan serves as a reservoir for the engi ne oi
supply; its capacity is approximately 8 quarts with a filter. The oi
pan is |located on bottom of the engine and al so includes an oil drain

pl ug.

(2) The oil filter, filters inpurities fromthe engine oi
and is located on the left |lower rear of the engine.

(3) An oil punp, located internal to the engine on the rear
mai n bearing cap, circulates oil throughout the lubrication system



(4) The oil cooler is located on top of the radiator and is
the lower half of the oil cooler assenbly. It directs oil through a
series of fins and baffles so outside air can renove excess heat from
the oil.

(5) The engine oil dipstick is used to physically neasure the
amount of oil in the oil pan. The dipstick, l|ocated on the left side
of the engine, has a seal at the top to prevent entry of water during
f ordi ng.

(6) The oil pressure nonitoring systemis conposed of an oi
pressure sending unit nmounted on the upper left rear of the engine, an
oi | pressure indicator gage on the instrument panel, and an
i nterconnecting engi ne and chassis wiring harnesses.

(7) Crankcase depression regulator (CDR) val ve.

(a) Governnent standards dictate that the em ssions from
aut onoti ve equi pnment be reduced. To aid in the reduction of these
em ssions, the HWWA2 engi ne enpl oys a crankcase depression
regul ator, or CDR valve, to control crankcase gases.

(b) The CDR valve is actually a nultipurpose val ve.

1 During normal vehicle operation, a diaphragm and
spring in the CDR val ve respond to intake vacuumto maintain the
desired negative pressure or vacuumin the crankcase. Too nuch
pressure in the crankcase will cause | eaks and too nmuch vacuumwi | |
draw engi ne oil out of the crankcase and into the intake manifol d;
both of those conditions are unacceptable. The follow ng describes
how t he di aphragm and spring, working in conjunction wth vacuum
created by downward notion of the pistons, controls the flow of
crankcase gases out of the crankcase by maintaining the desired
vacuum

a At |ow engine speed, when there is little
vacuum being created in the diesel engine, the spring in the CDR val ve
pushes t he di aphragm away fromthe outlet tube of the valve creating a
| arge opening at the outlet tube so that crankcase gases can easily
escape even though the vacuum draw ng them out of the crankcase is
low. This condition also controls the pressure that woul d ot herw se
devel op in the crankcase and prevents crankcase oil from being forced
past seals and gaskets resulting in | eaks.

b As engine speed increases, downward novenent
of the pistons creates a vacuumin the intake manifold that is open to
the outlet tube of the CDR valve. The vacuum overcones tension on the
spring in the CDR valve and draws the di aphragmclose to the top of
the outlet tube. At this tine, crankcase gases are being drawn from
t he crankcase and pulled into the intake manifold for reburning.
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Action of the diaphragm prevents the full anpbunt of vacuum from bei ng
applied to the oil in the crankcase and oil being pulled out of the
crankcase and into the intake manifold.

2 The second function that the CDR val ve perforns
relates to fording operations. To prevent water fromentering
conponents that are subnerged, it is necessary to pressurize those
conponents. On the HVMAW, provisions are made for pressurizing the
geared hubs, differentials, transm ssion, transfer, engi ne crankcase
and the power steering punp. This is how the pressurization is
acconpl i shed.

a \Wen the vehicle enters water that covers the
pressure sensor cup located on the frane rail on the passenger side
opposite the starter, air that is trapped in the line running fromthe
sensor to the top of the CDR valve is pressurized. Pressure is
applied to top of the diaphragmin the CDR valve and the di aphragmis
forced down until it contacts the top of the valve's outlet tube.
This effectively seals the crankcase and allows pressure to build to
an acceptabl e |evel.

b VWhen the fording valve is placed in the
"FORD' position, pressure in the crankcase is routed to various
conponents that require pressurization by tubing through the CDR
val ve. The desired |level of pressure throughout the conponents is
mai nt ai ned by action of excess pressure on the diaphragmin the CDR
val ve overcom ng pressure fromthe sensor cup and partially opening
the valve's outlet port.

c The unwanted crankcase gases are dunped into
the intake manifold each tine pressure fromthe crankcase overcones
pressure fromthe sensor cup and the CDR valve outlet is opened to the
mani f ol d.

d VWhen a vehicle enters your naintenance shop
al ways check to nake sure the fording selector switch is in the vent
position. |If the switch is placed and left in the ford position,
excessive pressure will build in the conponents that require
pressurization during fording operations causing danage to the oi
seal s.

b. Principles of Operation

(1) A canshaft driven, gear-type oil punp picks up oil from
the oil pan and punps it to the radiator-located oil cooler. If the
oi | cool er becones plugged, a bypass valve is automatically activated
and oil then flows directly to the oil filter.

(2) G flows through the cooler and then is routed to the
oil filter.
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(3) The oil filter is a cartridge type filter. Al oil going
to the engi ne passes through the filter; this type of filter is called
a full flowfilter.

(4) If the oil filter beconmes cl ogged, a bypass valve
automatically shunts oil around the filter.

c. Inspect Lubrication System Conponents For Serviceability/Leaks

(1) GOl pan.

(a) Inspect for |eakage along the rimof the oil pan as
wel |l as on the ground directly underneath the engine.

(b) Inspect the mating surfaces for distortion or |oose
mounti ng bolts.

(c) Inspect the oil pan for dents and cracks. Replace
the oil pan if necessary.

(2) G pan drain plug.

(a) During operation, check for |eaks and correct
seal ing of mating surfaces and gasket.

(b) If renmoved for oil service, inspect the drain plug
t hreads and gasket for damage. The drain plug is nmagnetic; check for
nmetal filings attracted to the end installed into the oil pan. |If
nmetallic pieces are found, notify your supervisor.

(3) Gl filter and adapter

(a) During operation, check for |eakage at the mating
surfaces of the oil filter and oil filter adapter.

(b) If the adapter is renoved during oil service, inspect
all sealing surfaces for distortion or cracks. Al ways replace the
gasket, Oring seals, and the adapter seals when the unit is renpved.

I nspect the reducer boss for danmaged threads or cracks.

(4) G cooler hoses and oil cooler

(a) During operation, inspect the oil cool er hoses and
fittings for security of nounting, |eaks, distortion, or damage.

(b) Check all rnounting straps and brackets for |ooseness
and damage. G| cooler supply and return lines are routed al ong the
| eft side of the engine and supported by attachnments to both engi ne
and frane.



(c) If renoved for servicing, inspect the hose el bow
pi pe connector, oil cooler ports, and engine block ports for damaged
t hreads and cracks.

(d) Inspect the oil cooler for rust, cracks, |eaks, and
security of nmounting. Cean debris fromcooling fins to ensure
adequate air flow

(e) dean or replace damaged parts as necessary. Refer
to Chapter 2 of TM 9-2320-280-20-2 for cleaning instructions.

(5) G dipstick.

(a) Inspect dipstick for damage. Check for legibility
of fluid | evel indicator narkings.

(b) Make sure that the dipstick seats properly in the
di pstick tube.

(c) Marine Corps vehicles are designed for deep water
fording operations. The oil dipstick is equipped with a seal to
prevent the entry of water during fording operations. The small T-
handl e on top of the dipstick is used to conpress the rubber seal.
When you turn the handl e cl ockwi se, the seal expands and contacts the
side of the dipstick tube, thus sealing the unit. Inspect the rubber
seal to ensure that it is not deteriorated and that it does expand
when the T-handle is turned cl ockw se.

d. Service the HVWMVA2 Engi ne Lubrication System

(1) Drain oil

(a) Although the oil should be warm prior to draining, do
not drain the oil when the engine is hot. Hot engine oil can cause
burns.

(b) Have a drainage container ready to catch the oil.

(c) Renove the drain plug and gasket fromthe oil pan.
Allow the oil to drain conpletely. Renenber, the drain plug is
equi pped with a magnet: it should be inspected for the presence of
nmetal particles.

(d) Install the drain plug and gasket. Tighten the plug
to 20 foot-pounds.

(2) Rernove oil filter

(a) Have a container ready to catch the oil
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(b) Use an oil filter wench to unscrew and renove the
oil filter fromthe filter adapter

(c) Discard the used filter.
(3) Install oil filter

(a) Apply a light coat of oil to the filter gasket before
instal |l ati on.

(b) Install the oil filter on the oil filter adapter and

tighten by hand until the gasket contacts the filter adapter. Tighten
the oil filter by hand an additional 1/2 - 3/4 of a turn.

(4) Replenish oi
(a) Unscrew and renove the fill cap fromthe filler tube.
Fill with oil according to LI 2320-12/8 and the prevailing

tenperature. The oil capacity is approximtely eight quarts.

(b) Install the filler cap on the filler tube.

(5) Start the engine and inspect for leaks at the oil filter
and drain plug

2. TEST, REMOVE, CLEAN, | NSPECT, AND | NSTALL CDR VALVE

a. Test the CDR Val ve

(1) Renove the engine oil dipstick fromthe dipstick tube.
(2) Install the adapter and manonmeter in the dipstick tube.
(3) Connect STE/ICE-R unit to DCA connector.

(4) Start and operate the engine at idle speed.

(5) The pressure reading should be zero inches of water or a
slight amount of vacuum Record this reading.

(6) Increase engine speed to 2,000 RPM and record the water
pressure.

(7) Pressure reading should be 2 to 5 inches.

(8) If pressure readings are not within specifications,
repl ace the CDR val ve.



b. Renbve CDR Val ve and Hoses. Renenber, Marine Corps vehicles
are equi pped with deep water fording kits; our CDR val ves have two
addi ti onal vent I|ines.

(1) Loosen the clanp and di sconnect the CDR val ve hose from
the oil fill tube.

(2) Loosen the clanp holding the hose to the CDR val ve and
renove the hose.

(3) Loosen the clanp and di sconnect the CDR val ve hose from
t he i ntake manifol d.

(4) Renove two screws and washers securing the CDR valve to
the bracket and renove the CDR val ve and CDR val ve hose. The rear
bolt al so secures the heater control cable by way of a clanp secured
to the CDR bracket.

(5) Loosen the clanp and renove the hose fromthe CDR val ve.

(6) If the CDR valve is defective, replace it.

c. Inspect and Cean the CDR Val ve and Hoses

(1) Inspect the intake manifold hose adapter for cracks or
breaks. Replace if defective.

(2) Inspect hoses for cracks, breaks, brittleness, or
obstructi ons.

(3) dean rubber and plastic conponents with soap and water.

(4) If the engine is reported to have been snoking
excessively during nornmal operation, the CDR val ve may be pl ugged.

(a) To check the CDR val ve, disconnect the CDR val ve oi
fill tube fromthe CDR valve. |If oil drips out of the CDR val ve or
hose, replace the CDR valve. The CDR val ve should be checked for
serviceability during a sem annual PMCS

(b) If oil was present on the manifold, renove the air
horn and clean all traces of oil; also clean the hoses if oil was
found there.

d. Install CDR Val ve and Hoses

(1) Connect the hose to the CDR valve and secure it with a
cl anp.



(2) Attach the CDR valve to the bracket and secure it with
two washers and screws. Tighten the screws to 15 foot-pounds.
Renmenber to secure the heater control cable clanp with the rear bolt.

(3) Connect the CDR val ve hose to the intake manifold and
secure it with a clanp.

(4) Connect the CDR valve to oil fill tube hose to the oil
fill tube, and secure with a clanp.

(5) Connect the oil fill tube to CDR valve hose to the CDR
val ve and secure with a cl anp.

3. DIAGNOSE MALFUNCTI ONS | N THE HVMAWAZ ENG NE LUBRI CATI ON SYSTEM

a. Diagnose Excessive G| Loss or Consunption

(1) Dark blue snoke comng fromthe exhaust in conjunction
wi th excessive oil consunption may indicate that the engine i s burning
oil.

(2) Make sure that the proper grade of oil is being used in
t he engi ne.

(3) Inspect the engine for |eaks at the follow ng points:
(a) oil pan and oil pan drain plug;
(b) oil filter and adapter;
(c) oil dipstick tube;
(d) oil cooler, oil cooler lines, and fittings;
(e) valve covers; and
(f) oil pressure sensor.
(4) Tighten any | oose connections or replace damaged parts.

b. Diagnose Malfunctions in the G| Pressure Indicating System

(1) Test a malfunctioning oil pressure gage.

(a) Disconnect |ead 36A fromthe oil pressure sending
unit located on the left rear of the engine.

(b) Turn the master start switch to the "RUN' position.
The oil pressure gage shoul d indi cate maxi mum pressure.
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(c) Touch lead 36A to ground. The oil pressure gage
shoul d indicate m ninum pressure; if so, the oil pressure gage is
operating correctly.

(2) Test an inoperative oil pressure indicator wiring
circuit.

(a) Disconnect |eads 36A, 27H, and 58G fromthe oi
pressure gage.

(b) Wth master start switch in the "RUN' position,
check for battery voltage at |ead 27H

(c) Check for continuity fromlead 58G to ground and
continuity through | ead 36A.

(d) If all leads test correctly, wiring harness is K,
the oil pressure gage is defective.

(e) If any |lead does not test correctly, repair the
Wi ring harness.

(3) Test a malfunctioning oil pressure sending unit.
(a) Renove the oil pressure sending unit.
(b) Using a direct reading pressure gage, check the oi
pressure. |If oil pressure is normal, 30-60 pounds per square inch at

idle, replace the oil pressure sending unit.

(c) If STEHICE-R is avail able, perform NG5-Iow oil
pressure test. The instructions for acconplishing this task are in
Chapter 2 of TM 2320-280- 20- 2.

(d) If oil pressure is still low, notify your
supervi sor.

REFERENCES:

T™ 9- 2320- 280- 20- 1
T™M 9- 2320- 280- 20- 2



